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The Intomtatksn containBd In this document Is HP CONROENTIAL and may not be dlsdosad to otheis withixjt prior authortzatlon. Submit this 
disciosurB to tho HP Legal Departmerrt sb soon as possibla. No patent protaction Is pcssibia until a patent application b authorized, prepared, 
and submitted lo the Govemnaent. 



General Information 



Title Power Recovery In Printer Fusing Systems 

Abstract Printer fusing systems store a large amount of heat energy even after the printer is 
turned off. It can be thougiit of as a large tTiermal battery. The stored heat energy in 
the fusing system can be so large that tt causes damage to components in the 
printer if ttie power to the cooling fans were to be accidentally lost. 

For example, the hIP LaserJet 9000 requires (user cooling fans to operate fbr 1 5 
minutes after the printer Is turned off to cool the platen rollers as well as the 
Intermediate transfer belt. If this cooling is not perlbrmed waste toner on the t>elt will 
fuse and create print quality defects. 

Afl past color laser printers have required either an auxiliary power supply or a 
special power supply with timed reddual power to maintain fan operation after the 
user has turned off the printer. If the printer were to t>e removed from the power 
source this operation could not be performed and results in print quality defects 
when printing Is resumed in the future. 

The invention utilizes the Seebeck effect to generate electrical energy from the 
thermal energy stored in the fusing system to maintain cooling fan operation even If 
all electrical power sources are removed from the printer. 



Attachments Q Power_RecoveryJn_Prlnter_Fuslng_Systems1 Jpg - 
page 1 from lab book (Uploaded by Mark Hirst) 



M0:31AM- 







'^'J Description of Invention 



Problems Solved Printer fusing systems store a large amount of heat energy even after the printer Is 
turned off. It can be thought of as a large thermal battery. The stored heat energy in 
the fusing system can be so large that it causes damage to components in the 
printer If the power to the cooling fans were lo be accidentally tost. 

For example, the HP LaserJet 9000 requires fuser cooling fans to operate fbr 15 
minutes after the printer is turned off to co(^ the platen rollers as well as the 
Intermediate transfer belt. If this cooling is not performed waste toner on the belt will 
fuse and create print quality defects. 

All past color laser printers have requirad either an auxiliary power supply or a 
special power supply with timed residual power to maintain fan operation after the 
user has turned off ttie printer. If the printer were to be removed from the power 
source this operation could not be performed and results in print quality defects 
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when printing 1$ resumed In the future. 

The invention utilizes the Seebeck effect to generate electrical energy from the 
thermal energy stored in the fusing system to maintain cooling fan operation even if 
all electrical power sources are removed from the printer. 

Prior Solutions Prior solutions require auxiliary power supplies or a special power supply with timed 
residual power lo the printer to maintain cooling fan operation. If the electrical power 
source were removed the cooling would not be performed and the print quality of the 
printer would degrade. 

Description Please refer to laboratory notetxx>k #4276 pages 129 - 130. 

Basically, a thermoelectric power converter Is attached to the print engine metal 
frame and allowed to mechanically engage the sheet metal frame of the fusing 
system. This creates a thenmal gradient across the thermal -electric generator and a 
voltage results with usable amounts of electric current. This recovered electrical 
power is then used to power the fiiser cooling fens. 

Advantages The wasted thermal energy of the fusing system Is recovered to power the fusing 

system coding fans. This eliminates the electrical load of the cooling fans on the DC 
power supply and allows the fans to continue operation even if the printer is 
disconnected from its main power source. TTiis allows the cooTmg fans to run for 
many tens of minutes after power is removed from the printer and cools the interior 
of the printer to prevent damage. 



Invention History 



Published No 

Announced No 

Disclosed No 

Next Three fAonths No 

Described Yes - Please refer to la borato ry no tebook #4276 pages 129 - 130. ^ 

Basic prototype bum on^BHMHI^ prove that usable energy could be 
extracted for long periods of time. 
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Amertaas (4600-6510) 

BoteeJOaSTI? 
United States [US] 



1^ Witnesses 




United States [US] 




Recommendod IPG: Imaging Hardware: Electrical 
Classifieatlon 

Legal Techword electronics - power supplies, canrlage on-t>oard electronics, media drive circuitry, 

ASIC designs, etc. 
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